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t Scop® 

This 3ntemationai Standard specifies a method for determining 
the apparent overafi density and the apparent core density of 
rigid cellular plastics, and the bulk density of semi-rigid and 
flexible cellular plastics and rubbers. 

If the material to be tested includes skins formed during 
moulding, the apparent overall density or the apparent core 
density, or both, may be determined. If the material does not 
have skins formed during moulding, the term overall density is 
not applicable. 



2 Wormattve mfezences 

The following stendards contain provisions which, through 
reference m this text, constitute provisions of this International 
Standard. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties to 
agreements based on this International Standard are encour- 
aged to investigate the possibility of applying the most recent 
editions of the standards listed below. Members of I EC and ISO 
maintain registers of currently valid International Standards. 

ISO ^1 : 1977, Pfastfcs — Standard atmospheres for con- 
ditioning and testing. 

:S0 1^2 : t^2. Rubber - Vocabulary. 

ISO 1S23 : 1S8T, CeMar plasties and rubbers — Determination 
of linear dimensions. 



3 DefcnfitcoirEs 

For the purposes of this International Standard, the following 
definrttons apply. 

3.1 apparent overaH density (of a cellular material): The 
mass per unit volume of a sample, including ail skins formed 
during moulding. 

3.2 apparent core density (of a cellular material) : The mass 
per unit volume of a sample after all skins formed during 
moulding have been removed. 



3.3 bulk densityi) (of a cellular material) : The mass per unit 
volume of a material measured under specified conditions and 
including both permeable and impermeable voids present In the 
material. 



4 Appamtus 

Ordinary laboratory apparatus and 

4.1 Balance, capable of determining the mass of a test piece 
to an accuracy of 0,5 %. 

4.2 i^easunng instruments, in accordance with ISO 1923. 

5 Test pfeces 

5.1 DimdRSions 

Each test piece shall be of a shape such that its volume can be_ 
easily calculated. It shall be cut without deforming the original 
cell structure of the material. 

The size of a test piece should preferably be as large as possi- 
ble, commensurate with the apparatus available and with the ' 
shape of the original material. For rigid materials, the total sur- 
face area of a test piece shall be at least 100 cm2. For semi-rigid 
and flexible materials, the volume of a test piece shall be at least 
100 cm3. 

For. rigid materials, when the apparent overall density is being 
determined using test pieces cut from a larger sample, the ratio 
of the area of skin fomned during moulding to total volume shall 
be the same for the test pieces as for the sample. 

5.2 [\?umber of test pE0C3s 

A minimum of three test pieces shall be tested for flexible 
materials and a minimum of five shall be tested for rigid 
materials. 

The sample may be a manufectured object whose mass and 
volume can be measured accurately. Its total mass and total 
volume may be used to determine the sample density (see 8.3), 



1) See ISO 1382. 



1— 35BIS/ND/09 



iS 11239 {Part 2): 2009 

ISO 845: 1988 



5.3 Conditioning 

5,3.1 Wait at least 72 h after manufacture before cutting from 
product samples the test pieces required for measurement pur 
poses 

If required, this period may be reduced to 48 h or 16 h if ex 
perience shows That, 48 h or 16 h after manufacture, the dif- 
ference in ciensity compared with the density 72 h after 
manufacture is less than 10 %. 

5.3 2 The test pieces shall be kept for at least 16 h at ambmnt 

conditions or m a desiccator (dry condttionsj as deftnod below. 
This conditioning period may be part of the 72 h penoiJ follow 
inq manufacture. 

Ambient conditions in accordance with ISO 291 ; 

23 ^-"C t 2 ^C, 50 % i 5 % relative humidity 

m 

27 '-^C ^ 2 ^C, 65 % i b % relative humidity 
Dry conditions • 
23 "C -^ 2 '^C 



m 



27 '^C 1 2 'C 



Calculate the mean value of the density from the results for all 
test pieces and round it to the nearest 0,1 kg/m^. 

NOTE With certain low-denstty closed-cell materiaJs, for example 
those with densities less than 30 kg/m^, buoyancy may be a cause of 
etror. Allowance for this factor may be made as follows: 

0, - - -' > 106 



where 

niQ IS the mass, in grams, of displaced air, calculated by multfptying 

the volume, tn cubic millimetres, of the test piece by the density, in 
grdms per cubic millimetre, of air at atmospheric temperature and 
pressure The density of air at a temperature of 23 **C and a 
pressure of 101 325 Pa {/60 mmHg) fs 1,220 > tO" ^ g/mm^; the 
density of air at 27 ''C and 101 325 Pa is 1.195 5 x 10 -6 g/mm^. 

7.2 Calculate the standard deviation (estimated) as follows 
and report it to tVMO sigr^ificant figures: 



' n 1 



where 

s is the estimated standard deviation; 

v IS the value of a single measurement; 

X IS the arithmetic mean of the set of measurements; 

n is the number of measurements made. 



6 Procedure 

6.1 Measure the dimensions, in millimetres, of the test pieces 
in accordance with ISO 1923. Make a minimum of ttuee 
separate measurements of each dimension. For rigid materials 
in board form, make at least five nieasurements of the central 
area. Calculate the mean values for each dimension and from 
these measurements calculate the volunics of the test pieces. 

6.2 Weigh each rest piece to an accuracy d^ 0.5 % and 
record its mass in grams 



7 Expression of results 

7.1 The density g.^ (apparent overall density, apparent core 
density or bulk density) of a test ptece, m kilograms per cubic 
metre, is given by the formula 



y 



X W^ 



where 

f7t IS tr.o mass in grams, of the test piece 

I js the vuiurne, in cubic millimetres, of the test piece. 



8 Precision 

8.1 The values given in this clause were developed from data 
obtained using rigid materials only and with test pieces condi- 
tioned for 72 h. Their validity for other materials and condition 
ing periods has yet to be determined. 

8.2 inter- and intra laboratory precision of this test method 
can be expected to vary for different materials. Results of a 
five laboratory round robin test piooramme showed that, for 
certain materials, measured absolute density differences 
can be limited to 1,7 % (at 95 % confidence) within a single 
laboralon/. Measured absolute density differences between 
laboratories can be limued to 2,6 % {at 35 % confidence) for 
the same materials. 

8.3 The density of at} hem measured as a whole should agree 
to within 4 % with the density measured by cutting five test 
pieces from tht-- whole, for a sirigle laboratory and maieriai. 

NOrr. - The above data are based upon results fiom a round-robin 
xes\ programme between f»ve (abordtoriea m iht? USA and repoHftd ni 
ASTM Research Report HH . D-20 110S ot the Americap. Society ic^t 
Testing and Materials The mos* variable materia! included in the 
iGuna robin xa^^s showed irieasjrtd ab5u!uiu difffrencfis in density of 
b -f vifithin a labofatt'^tv and 1b '■;„ b'-ry^'een lriL)Or&iorte& (at 95 % con- 
fidence). 
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9 Test report 

The test report shall include the followtjig information: 

a) a reference to this International Standard; 

b) a complete identification of the material tested; 

c) the temperature and humidity at which the test pieces 
were conditioned; 

d) the presence or absence of surface skins and if skms 
were removed for testing; 

c) the pre:5ence of densification, striations or other defects 
of the test pieces, 



f) the individual test results, stating details of test piece 
shape, test piece dimensions and the locations from which 
they were taken; 

g) the mean value of the density (apparent overad density, 
apparent core density or bulk density) and the standard 
deviation; 

h) whether any allowance was made for buoyancy and, if 
so, the size of the correction and details of ttie temperature, 
pressure and relative humidity of the ambient air during the 
test; 

i) any deviaiton from the procedure specified in this Inter 

national Standard, 
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Thermal insulation Sectional Committee, CHD 27 



NATIONAl FOREWORD 

This Indian Standard (Part 2) (First Revision) which is identical with ISO 845 : 1988 'Celiuiar plastics and 
rubbers — Determination of apparent (bulk) density' issued by the international Organization for 
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the Thermal 
Insulation Sectional Committee and approval of the Chemical Division CounciL 

Thisstandard was originally published in 1985. This revision of the standard has been taken up to align itwitli 
ISO 845 : 1 988 by adoption under dual numbering system. 

The text of iSO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian vStandards. Attention is 
particularly drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should be read as 
'Indian Standard' 

b) Cornma (,) has been used as a decimal marker in tlie International Standard while in Indian Slafidards, 
the current practice is to use a point (.) as the decimal marker. 

in this adopted standard, reference appears to the follow/mg International Standard for which Indian Standard 
also exists. The corresponding Indian Standard which is to be substituted m its place is listed belov; along 
with its degf'ee of equivalence for the edition indicated: 

International Standard Corresponding Indian Standard Degree of Equivalence 

ISO 1 923 : 1 981 Cellular plastics and IS 1 1 239 (Part 1 ) : 2009 Method of test Identical 

rubbers — Determination of linear for rigid cellular thermal insulation 
dimensions materials: Part 1 Dimensions [first 

revision) 

The technical committee responsible for the preparation of this standard has reviev\/ed the provisions of the 
following International Standards has decided tiiat they are acceptable for use \f\ conjunction with this 
standard: 

international Standard Title 

ISO 291 ; 1 97? Plastics - Standard atmospheres for conditioning and teslmg 

ISO 1 382 : 1962 Rubber "- Vocabulary 



In reporting the result of a test or analysis made in accordance with this standard, if the final vaiue, observed 
or calculated, is to be rounded off, it shall be done m accordance with IS 2 : 1960 'F"^uies for rounding off 
numerical values (revised)'. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harnnonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of the these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard alongwith amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revislonT 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc No.: CHD 27 (1532). 
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